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DETAILED ACTION 

Specification 

The disclosure is objected to because of the following informalities: in 
paragraph 005 line 2, "fillet" should read -billet-. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ansel et al (US 2,294,648) in view of Hseu et al. ("Grain Refinement of 
Magnesium Alloy Billets for Thixoforming"). 

Regarding claim 1, Ansel et al. teach (col. 1 line 38 - col. 2 line 3) a 
method for fabricating a magnesium alloy billet (i.e. a section of nonferrous metal 
ingot hot-worked by forging, rolling, or extrusion) comprising processing a 
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magnesium alloy ingot by extrusion, rolling (i.e. compression) and isothermal 
annealing (i.e. holding), respectively, wherein the temperature in the isothermal 
holding is increased up to an isothermal holding temperature. 

Still regarding claim 1 , Ansel et al. do not specify that the magnesium alloy 
billet would be "for a thixoforming process", that the magnesium alloy would be 
AZ91D and that the isothermal holding temperature would be sufficient to obtain 
a primary solid phase having a size of about 40-60 micrometers. 

With respect to limitation that the magnesium alloy billet would be "for a 
thixoforming process" in claim 1 , the Examiner considers the recitation "for a 
thixoforming process" to be a recitation of the intended use of the magnesium 
alloy billet that does not result in a structural difference between the magnesium 
alloy billet of the claimed invention and the prior art, and therefore does not 
patentably distinguish the claimed invention from the prior art. 

With respect to the limitation that the magnesium alloy would be AZ91 D in 
claim 1, Hseu et al. teach (first paragraph on page 136, figure 2) in a method of 
producing magnesium alloys for thixoforming that AZ91 D has the potential for 
major applications in thixoforming. It would have been obvious to one of ordinary 
skill in the art to modify the method of Ansel et al. by using AZ91D as the 
magnesium alloy because AZ91D has the potential for major applications in 
thixoforming as taught by Hseu et al. 

With respect to the limitation that the isothermal holding temperature 
would be sufficient to obtain a primary solid phase having a size of about 40-60 
micrometers in claim 1, Ansel et al. teach (col. 1 line 38 - col. 2 line 3) that the 
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holding temperature would be 500 to 900 degrees F, which would inherently be 
an isothermal holding temperature sufficient to obtain a primary solid phase 
having a size of about 40-60 micrometers. 

Regarding claim 3, Ansel et al. teach (col. 1 line 47 - col. 2 line 19) rolling 
at a temperature of about 400 to about 800 degree F to cause a 0.1 to 20 percent 
reduction in thickness. The temperature range and percent reduction range 
overlap with the corresponding ranges of the claimed invention, which is prima 
facie evidence of obviousness. See MPEP 2144.05 I. It would have been 
obvious to one of ordinary skill in the art to select the desired temperature and 
percent reduction in thickness from the ranges disclosed by Ansel et al. because 
Ansel et al. teach the same utility throughout the disclosed range. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ansel et al. in view of Hseu et al. as applied to claim 1 above, and further in view 
of Huang et al. (TW 536558). 

Regarding claim 2, Ansel et al. do not specify an extrusion rate of 350-400 
degrees C and a compression ratio of about 30-50:1. However, Huang et al. 
teach (abstract) applying an extrusion rate of 20-50:1 at 250-350 degrees C and 
teach that the method results in superior low temperature superplasticity. It 
would have been obvious to one of ordinary skill in the art to modify the method 
of Ansel et al. by selecting an extrusion rate of 20:50:1 at 250-350 degrees C in 
order to achieve superior low temperature superplasticity as taught by Huang et 
al. Furthermore, the extrusion rate and temperature range of Huang et al. 
overlaps with the claimed range, which is prima facie evidence of obviousness. 
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See MPEP 2144.05 I. It would have been obvious to one of ordinary skill in the 
art to select the desired extrusion rate and temperature range from the ranges 
disclosed by Huang et al. because Huang et al. teach the same utility throughout 
the disclosed range. 

Claims 4-6 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ansel et al. in view of Hseu et al. as applied to claim 1 above, and further in view 
of Zhou etal. (US 6,120,625) 

Regarding claims 4-6, Ansel et al. teach (col. 2 lines 20-22) holding at a 
temperature of 300 to 800 degrees F, which overlaps with the temperature range 
of the claimed invention, which is prima facie evidence of obviousness. See 
MPEP 2144.05 I. It would have been obvious to one of ordinary skill in the art to 
select the desired temperature from the range of Ansel et al. because Ansel et al. 
teach the same utility throughout the disclosed range. 

Still regarding claims 4-6, Ansel et al. do not specify a heating rate of 
about 1.0 to 5.0 degrees per second. However, Zhou et al., in a similar method 
of extruding, compressing and isothermal holding, teach (col. 6 lines 53-59) that 
the heating rate is a factor in obtaining a fine spheroidal grain microstructure of 
desired dimensions, and that the heating rate should allow for recystallized nuclei 
to be formed but not proved enough time for the nuclei to grow up before 
temperature of the metal reaches its solidus temperature, in order to assure a 
desired fine spheroidal grain microstructure in the semi-solid formed metal. 
Since heating rate is a result-effective variable as taught by Zhou et al., it would 
have been obvious to one of ordinary skill in the art to modify the method of 
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Ansel et al. by selecting the desired heating rate by routine optimization in order 
to obtain a fine spheroidal grain microstructure of desired dimensions as taught 
by Zhou et al. 

Still regarding claims 4-6, Ansel et al. do not specify a maintaining time of 
about 30 seconds through about 180 seconds. However, Zhou et al., in a similar 
method of extruding, compression and isothermal holding, teach (col. 6 lines 61- 
65) teach that time of maintaining at temperature should be sufficient to allow for 
the microstructure to be transformed into discrete spheroidal particles suspended 
in a lower melted liquid and teach that the time can be between a few seconds 
and some hours depending on the nature of the metal. Since the maintaining 
time is a result-effective variable as taught by Zhou et al., it would have been 
obvious to one of ordinary skill in the art to select the desired maintaining time in 
order to form discrete spheroidal particles suspended in a lower melted liquid as 
a routine optimization as taught by Zhou et al. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Michael P. Alexander whose telephone 
number is 571-272-8558. The examiner can normally be reached on M-F 8:30- 
4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Roy V. King can be reached on 571-272-1244. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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